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Description 

The invention relates to a method for forming a com- 
posite membrane, film or web of a material designed to 
form, for example, the outer layer of a sanitary towel, 
nappy or other product, for example a filtering device. In 
particular, the invention relates to a method in which the 
composite membrane or film or web is perforated to pro- 
duce holes for the liquid which is to penetrate from the 
outside of the absorbent into the body of material con- 
tained in said absorbent. 

More generally, the invention relates to a method for 
manufacturing a membrane or film of perforated material 
designed to separate two environments between which 
a liquid must be caused to flow in one direction, but not 
in the opposite direction. In the course of the following 
description, reference will be made especially to nappies 
or sanitary towels. However, it should be emphasised 
that the product produced by the method of the present 
invention may be used wherever there is a need for a 
membrane to be permeable to a liquid which must pass 
through the membrane or film in one direction only, as 
for example in a filtering device. 

Patent US-A-4,780,352 discloses a product consist- 
ing of a nonwoven membrane with a plurality of holes 
distributed across the whole membrane to enable the liq- 
uid to pass through it. According to this patent, the mate- 
rial is perforated by passing it between two contra- 
rotating rollers whose peripheral speeds are equal to 
each other and to the speed of advance of the material 
itself. One of the two rollers comprises projections which 
perforate the material in cooperation with the other roller. 

US-A-3.509.007 (considered to represent the clos- 
est prior art) and US-A-3.408. 776 disclose a method and 
an apparatus for producing a perforated web material. 

Said known apparatus includes means for feeding 
the web, and a pair of contra-rotating cylinders pressed 
against each other, between which the web is passed, a 
first cylinder being smooth and a second cylinder having 
projections. 

According to the known apparatus and method the 
smooth cylinder is provided with an abrading surface and 
its peripheral speed is higher than the peripheral speed 
of the cylinder having projection on the surface thereof. 
The result is a perforated web with completely opened 
holes and a roughened surface. 

The object of the present invention is to provide a 
method and an apparatus for forming a membrane 
and/or web and/or film making it possible to achieve a 
particular configuration of the holes in such a way as to 
direct the flow of liquid, so that it can penetrate, for exam- 
ple from the outside to the inside of the absorbent, but 
cannot then leak out of the latter. 

A further object of the present invention is to provide 
a method for making a membrane and/or film that will 
efficiently isolate the materia) inside the absorbent away 
from the user's skin. 

A further object of the present invention is to provide 
a method and apparatus for manufacturing a product in 



membrane or film or composite form, able to form a bar- 
rier to delimit and separate two environments, between 
which a liquid must flow in one direction, but not in the 
opposite direction. 

s In essence, according to the method of the invention, 
the membrane and/or film is passed between afirst rotat- 
ing cylinder whose surface is essentially smooth and a 
second rotating cylinder whose surface is studded, that 
is it has a series of protuberances, and is pressed against 

10 the first cylinder, the peripheral speed of the smooth cyl- 
inder and the speed of advance of the membrane and/or 
film material being less than the peripheral speed of the 
studded cylinder. 

This produces a slipping action whose effect on the 

is material is to create holes by plastic deformation of the 
film material with a consequent but only partial detach- 
ment of the material in the holes and creation of strands 
of partially detached material lying in the direction in 
which the membrane material is fed through the two cyl- 

20 inders. The function of these strands is to allow the liquid 
to pass from one side of the membrane and/or film mate- 
rial to the other (more particularly, from the side on which 
the studded cylinder has acted towards the side that has 
passed in contact with the smooth cylinder) preventing 

25 the liquid from flowing back in the opposite direction. 

The method according to the invention may advan- 
tageously be used with web materials of low basis 
weight, for example between 8 and 80 gsm. The mem- 
brane or film processed by the method of the present 

30 invention may be formed by a single membrane of non- 
woven, for example of carded fibres, or of woven textile 
fibres (with suitable hydrophobic properties) or a plastic 
film. The method may also be employed on composite 
materials, consisting for example of two or more mem- 

35 branes of carded fibres or composites consisting of fibre 
membranes stuck to plastic film. Typically, it is possible 
to use a plastic film to each side of which a membrane 
of carded fibres has been applied. Firm sandwiching 
together of the layers forming the material can be 

40 achieved by the same rolling and slipping action used to 
create the special perforations described above. 

Since the holes (and hence the strands) are very 
close together, the method of the present invention pro- 
duces a membrane whose overall thickness may be 

45 much greater than the thickness of the initial material. 
For example, starting with a thickness of the membrane 
orf ilm of 30 micrometres, it is possible to reach an overall 
thickness of 300 micrometres. This makes it possible, 
with a very small amount of material, to produce a mem- 

so brane that is very thick and hence has very good isolating 
properties. This advantage is especially evident if a sin- 
gle, that is non-composite, film or membrane is used. 

In an especially advantageous embodiment, and in 
particular for the efficient processing of plastic film mate- 

55 rial, such as polyethylene and its derivatives or other suit- 
able plastic materials, either one or both of the cylinders 
may be heated to a suitable temperature. The heat 
increases the viscosity of the plastic material and hence 
facilitates its perforation and the deformation of the 
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strands of material partially detached from the base 
material. Advantageously, the two cylinders can be 
heated to temperatures that can be adjusted independ- 
ently of each other. The surface temperature of the cyl- 
inder bearing the projections is preferably higher than the 
temperature of the other cylinder. 

The pressure between the two cylinders, and hence 
the pressure with which the film and/or membrane mate- 
rial is rolled, may advantageously be variable to suit the 
base material being used. Also the difference in speed, 
and hence the slipping between the surfaces of the rotat- 
ing cylinders may vary between preset limits to suit the 
material being used. More particularly, the slipping may 
vary advantageously between 10 and 50% and prefera- 
bly between 15 and 25%. The temperature of the sur- 
faces of the cylinders may advantageously be set at 
between 70 and 240°C and in particular between 100 
and 180°C. The linear pressure between the rollers may 
vary between, for example, 120 and 220 kg/cm and pref- 
erably between 130 and 150 kg/cm. 

To produce semifinished Herns for use in particular 
products, for example nappies for babies or incontinent 
persons, sanitary towels for women, and so forth, 
according to the method of the invention the material in 
film and/or membrane form may be perforated along con- 
tinuous longitudinal strips or else along areas not extend- 
ing the full length of the web. As a result, in the application 
of the membrane to the finished product, it is possible to 
have areas in which the liquid is able to flow (through the 
holes) from one side to the other, for example towards 
the inside of the absorbent, and completely impervious 
areas- across which the liquid cannot flow back. The per- 
forated area will of course be positioned on the absorb- 
ent over the area where the flow of liquid to be absorbed 
arrives. 

The apparatus according to the invention comprises 
a pair of rotating cylinders pressing against each other, 
between which the membrane or web to be processed 
is passed; a first cylinder being smooth and a second 
cylinder having projections to produce the perforations. 
Characteristically the peripheral speed of the cylinder 
having the projections is greater than the peripheral 
speed of the smooth cylinder, so that the film and/or 
membrane material, which is rolled between the two cyl- 
inders, is subjected to a slipping action and to a conse- 
quent plastic deformation. 

Advantageously, either one or both of the cylinders 
may have heating means to maintain the outer surface 
at a suitable temperature to facilitate the processing by 
plastic deformation of the web material. The heating 
means of the two cylinders are advantageously inde- 
pendently adjustable. 

The cylinder with the projections may comprise a 
series of identical projections over the whole cylindrical 
surface, or in localised areas, for example and in partic- 
ular over annular areas, to produce a material that is per- 
forated along defined longitudinal strips and with non- 
perforated areas between one strip and the adjacent 
strip. To produce a web with perforations over areas 



bounded by non-perforated areas it is also possible, and 
preferable, to employ a cylinder with projections of differ- 
ing heights and optionally of differing shapes, in partic- 
ular such that the projections are higher in areas to be 
5 perforated and lower in areas not to be perforated. In 
areas with less prominent projections the web is suffi- 
ciently well rolled to ensure cohesion between the vari- 
ous optional layers forming the membrane, but is not 
perforated. 

10 Further characteristics of the apparatus, of the 
method and of the product according to the invention are 
shown in the accompanying claims. 

A clearer understanding of the invention will be 
obtained from the description and attached drawing, 

is which latter shows a practical, non-restricting embodi- 
ment of the said invention. In the drawing: 

Fig. 1 shows a highly diagrammatic illustration of a 
possible embodiment of an apparatus according to 

20 the invention; 

Figs 2 and 3 show a front view and a cross section 
taken through Ill-Ill respectively of a portion of the 
studded cylinder in one possible embodiment; 
Rgs 4 and 5 show, in the same way as Figs. 2 and 

25 3, a different configuration of the surface of the stud- 
ded cylinder; 

Figs 6, 6A and 7 show a portion of product in a plan 
view, in two cross sections taken along the direction 
of advance of the material through the apparatus 
30 and transversely to the direction of advance, respec- 
tively; 

Rg. 8 shows a diagrammatic cross section of an 
absorbent; 

Rg. 9 shows a portion of film or membrane perfo- 
35 rated in strips; and 

Fig. 1 0 shows a diagrammatic cross section of a por- 
tion of a cylinder provided with projections and suit- 
able for producing a membrane or film with 
perforated areas bounded by non-perforated areas. 

40 

Referring initially to Rg. 1, the apparatus (in this 
embodiment) has means 1 for supporting a first roll R of 
web, which may be a plastic film. The web N is wound 
off the roll R1 and rewound onto a roll R2 carried by sup- 

45 port means 3. The support means 3 have a motor (not 
shown) which turns the roll R2 in order to draw the web 
N and wind it up. Between the two supports 1 and 3 is a 
pair of cylinders indicated by 5 and 7 respectively. In the 
embodiment illustrated, the cylinder 5 is positioned 

so underneath the web N and turns in a clockwise direction. 
The cylinder 5 has an outer surface defined by a layer 
5A of elastically yielding material, for example rubber. 
This material may be the same as is typically used in 
equipment for the embossing of paper material in the 

55 production of toilet paper and similar products. The pos- 
sibility of using a cylinder 5 having a steel outer surface 
is not excluded. 

Interacting with the cylinder 5 is the cylinder 7 which 
turns in an anticlockwise direction. The two cylinders 5 
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and 7 are pressed against each other with a pressure 
that advantageously is adjustable. The cylinder 7 is stud- 
ded, that is it has a worked surface with geometrically 
distributed projections. Possible shapes for the projec- 
tions of the cylinder 7 will be described in greater detail 
when referring to the subsequent Figs 2 to 5 and 9. 

The cylinder 7 turns with a peripheral speed greater 
by an adjustable percentage than the peripheral speed 
with which the underlying roller 5 turns. This creates a 
relative slipping action between the surfaces of the two 
cylinders and hence a rolling and slipping action within 
the web N which is being passed between the two cylin- 
ders 5 and 7, with consequent effects on the material 
which will be illustrated later with reference to Figs 6 and 
7. 

The cylinder 7 may advantageously be maintained 
at a high temperature, for example by the admission of 
steam or heat-conducting oil at high temperature through 
a pipe 9 which communicates with the interior of the cyl- 
inder 7 through a suitable rotating joint. Likewise the cyl- 
inder 5 may advantageously be heated by a similar 
system. As an alternative to heating by means of a heat- 
carrying fluid, the heating may be by means of electrical 
resistors or any other system suitable for the purpose. 

Figs 2 and 3 show a possible design for the projec- 
tions of the cylinder 7. In this embodiment, the cylinder 
has a grid of frustopyramidal protuberances on a square 
base, indicated by P1 in Fig. 3. Figs 4 and 5 show a dif- 
ferent possible form for the projections of the cylinder 7, 
this form being characterised by protuberances P2 of 
generally f rustoconical shape with a terminal portion 1 3 
of approximately cylindrical form and a front surface 15 
which interacts with the smooth surface of the cylinder 5. 

Different forms of the studding of the cylinder 7 are 
also possible. These may be chosen to suit the aesthetic 
and technical requirements of the end product, and the 
cost of making the cylinder 7. 

As the web N is passed between the cylinders 5 and 
7, it undergoes a plastic deformation which results in the 
perforation of the material as the protuberances P1 or 
P2 of the cylinder 7 break through it. The material which 
is detached from the base material forming the web N is 
not completely removed but remains connected to the 
base material by at least a portion of the perimeter of the 
hole and lies in the direction of advance of the web N, 
that is in the direction of the arrow f shown in Fig. 1 . The 
direction in which the partially detached material in each 
hole lies is determined by the relative slipping action 
between the two rotating surfaces of the cylinders 5 and 
7. The Figs 6, 6A and 7 show a plan view and two cross 
sections taken through VIA-VIA and VII-VII respectively 
of the web N downstream of the pair of cylinders 5 and 
7. Figs 6A and 7 clearly show the hole F and a strand of 
partially detached material indicated by A lying in the 
direction of advance of the material. 

The strand A connected to each hole of the web N 
acts as a kind of nonreturn valve allowing the liquid to 
flow easily from the upper surface to the under surface 
of the web (with respect to the orientation shown in Figs 



6 and 7), while it obstructs backf low in the opposite direc- 
tion. When the web is used to form for example the out- 
ermost layer of a sanitary towel, as illustrated 
diagrammatically in Fig. 8, it is so placed that the strands 

s are turned towards the interior of the towel, that is 
towards the body of absorbent material MA. In this way 
the liquid to be absorbed can easily flow from the outside 
to the inside of the towel whereas backf low in the oppo- 
site direction is practically prevented by the presence of 

10 the strands A. 

The use of a plastic film for the web N offers the 
major advantage that the base material is practically 
impervious in areas without holes. As compared with a 
web formed by a membrane of carded f tores and/or any 

is textile membranes, this reduces the risk of backflow of 
the liquid from the inside of the absorbent to the outside 
through the unbroken area of material N, that is the area 
without holes. 

The use of a plastic film has the further advantage 

20 of eliminating the carding machine and/or other textile 
apparatuses from the production line on which the mem- 
brane is manufactured. 

The method described can also be applied to com- 
posite webs, as mentioned earlier. 

25 In certain particular applications, as for example in 
the manufacture of nappies for babies, it is expedient to 
have an outer layer that is permeable in a central area 
only, that is only where the urine is to flow. In the sur- 
rounding areas, however, it is expedient to prevent the 

30 passage of liquid in order to isolate the interior of the 
nappy from the exterior, thus avoiding any contact with 
the absorbed liquid. To this end, in an improved embod- 
iment of the invention, the cylinder 7 may have ares - 
especially of complete or partial annular form - that are 

35 studded and annular areas that are smooth. In this case 
the web N that emerges from the pair of cylinders has 
perforated areas and nonperforated areas as illustrated 
diagrammatically in Fig. 9. In this figure N indicates a 
piece of web, that has perforated areas A1 and unbroken 

40 areas A2. In making the nappy, the web N is cut and 
wrapped around the body of internal absorbent material 
in such a way that a perforated strip or area A1 lies 
approximately along the centre line of that surface of the 
nappy which is intended to be placed against the user. 

45 Instead of a cylinder having smooth areas and areas 
with projections, it is also possible to employ a cylinder 
having projections of differing heights, as diagrammati- 
cally indicated in Fig. 10, which shows a portion of the 
surface of the cylinder in a section taken through a plane 

so passing through the axis. Fig. 10 shows an area 21 with 
protuberances 23 of height H, and an area 25, with pro- 
tuberances 27 of height h, lower than H. The heights H 
and h are so determined that when the web N is rolled 
between the smooth cylinder 5 and the cylinder 7, per- 

55 forations of the web are created in positions correspond- 
ing to the projections 23, while *rt is merely rolled in the 
area 25, with a resulting mutual sandwiching of the mem- 
branes of which it is composed, but is not perforated. The 
rolling between the surface of the cylinder 5 and the pro- 
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jections 27 does not over stiffen the material. The form 
shown in Fig. 10 can be made by, for example, uniform 
working of the surface of the cylinder 7 and then sand- 
blasting those areas, such as 23, where the height of the 
projections 27 is to be reduced. Sandblasting results in 
projections 27 with a slightly rounded front surface, which 
gives an excellent action in use. 

In a currently preferred embodiment, a polypropyl- 
ene film has been used as the web. The linear pressure 
between the cylinders 5 and 7 has been set at 1 40 kg/cm 
and the percentage of slip at 18%. In other words, with 
a speed of advance of 40 m/min, the lower cylinder 5 
turns at a peripheral speed equal to the speed of 
advance of the web N and the upper cylinder at a speed 
equal to 48 m/min . In this way excel lent results have been 
obtained with the surface temperature of the cylinder 7 
being maintained at approximately 120°C and the tem- 
perature of the cylinder 5 at approximately 1 10°C. 

Claims 

1. Method for forming a web (N) that is permeable to 
liquids and designed to separate two environments 
and to allow the liquid to flow in one direction from 
one of said environments to the other, in which said 
web (N) is caused to pass between two contra-rotat- 
ing cylinders (5, 7} that are pressed against each 
other, one (7) of said cylinders having a surface pro- 
vided with projections (P1, P2) which cause perfo- 
rations in said web, and the other (5) of said cylinders 
being smooth, said cylinders (5, 7) having different 
peripheral speeds with a consequent relative slip- 
ping action between the surfaces of the two cylin- 
ders, the method being characterised in that the 
cylinder (7) with the projections (P1 , P2) is turned at 
a peripheral speed greater than the peripheral 
speed of the smooth cylinder (5), and that the web 
(N) is fed at a speed lower than the periperal speed 
of said cylinder (7) with the projections (P1 , P2). 

2. Method according to Claim 1 , characterised in that 
at least one of the two cylinders is heated. 

3. Method according to Claim 1 , characterised in that 
both the cylinders are heated, the surface tempera- 
tures of the two cylinders being adjustable inde- 
pendently of each other. 

4. Method according to one or more of the preceding 
claims, characterised in that the slipping between 
the two cylinders caused by the difference in periph- 
eral speeds is between 1 0 and 50% of the peripheral 
speed of the slower cylinder. 

5. Method according to Claim 4, characterised in that 
the slipping is between 15 and 25%. 



6. Method according to Claim 2, 3, 4 or 5, characterised 
in that the cylinder with the projections has a surface 
temperature of between 70 and 240°C. 

5 7. Method according to Claim 2, 3, 4, 5 or 6, charac- 
terised in that the smooth cylinder has a surface tem- 
perature of between 70 and 240°C. 

8. Method according to one or more of the preceding 
10 claims, characterised in that the two cylinders are 

pressed against each other with a pressure of 
between 120 and 220 kg/crr*. 

9. Method according to one or more of the preceding 
75 claims, characterised in that the web is a membrane 

of woven textile fibres or a nonwoven membrane or 
a membrane of carded fibres. 

10. Method according to one or more of Claims 1 to 8, 
20 characterised in that the web is a plastic film. 

11. Method according to one or more of Claims 1 to 8, 
characterised in that the web is a membrane com- 
posed of a number of layers, each layer consisting 

25 of textile fibres or of a plastic film. 

12. Method according to one or more of the preceding 
claims, characterised in that the web is perforated in 
limited areas. 

30 

13. Apparatus for manufacturing a perforated web (N) 
designed to separate two environments and to allow 
a liquid to f tow in one direction from a first environ- 
ment to the other, comprising means for feeding the 

35 web, and a pair of contra-rotating cylinders (5,7) 
pressed against each other, between which the web 
(N) is passed, a first cylinder (5) being smooth and 
a second cylinder (7) having projections (P1 ,P2) the 
apparatus being characterised in that the cylinder 

40 (7) having the projections (P1 ,P2) turns at a greater 
peripheral speed than the peripheral speed of the 
smooth cylinder (5). 

14. Apparatus according to Claim 13, characterised in 
45 that at least one of the two cylinders has heating 

means for heating its surface. 

15. Apparatus according to Claim 14, characterised in 
that both the cylinders are equipped with heating 

so means, and in that said heating means permit inde- 
pendent adjustment of the surface temperatures of 
the two cylinders. 

1 6. Apparatus according to one or more of Claims 1 3 to 
55 1 5, characterised in that the difference between the 

peripheral speeds of the cylinder with the projections 
and the smooth cylinder is adjustable. 
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17. Apparatus according to one or more of Claims 1 3 to 

16. characterised in that the pressure between the 
two cylinders is adjustable. 

18. Apparatus according to one or more of Claims 13 to 

1 7, characterised in that the cylinder (7) with the pro- 
jections (P1, P2) has an outer surface which has 
areas with projections and areas that are smooth. 

1 9. Apparatus according to one or more of Claims 1 3 to 
1 7, characterised in that the cylinder (7) with the pro- 
jections has areas (21) with higher projections (23) 
and areas (25) with lower projections (27). 

20. Apparatus according to one or more of Claims 1 3 to 
1 9, characterised in that the smooth cylinder (5) has 
an elastically yielding cylindrical surface consisting 
of a covering (5A) made of a rubber material or a 
textile fibre. 

21 . Apparatus according to one or more of Claims 1 3 to 
19, characterised in that the outer surface of the 
smooth cylinder (5) is made of metal. 

22. A web or film product (N) with a plurality of perfora- 
tions forming holes (F) passing through said web, 
wherein the material of the web or film, which has 
been removed in correspondence of each of said 
holes (F) is partially detached from the base material 
of said web and forms a strand (A) extending from 
one surface of said web or film and wherein 

the material of said strand (A) is plastically 
deformed, 

and the base material is thicker in correspond- 
ence of the portion of perimeter of the hole 
where said strand is connected to said base 
material than in the portion of perimeter where 
said strand is detached from said base material, 
characterized in that 

the strand (A) projects over the relevant hole (F). 

23. A web or film product according to claim 22, charac- 
terized in that it is formed by a single layer of plastic 
film. 

24. A web of film product according to claim 22, charac- 
terized by a multilayer structure, including an inter- 
mediate plastic film layer and outer layers made of 
fibers, or a single layer structure of woven or non 
woven fibres. 

25. A web material according to one or more of claims 
22-24, characterized in that it has perforated areas 
(A1) and unbroken areas (A2). 



PatentansprQche 

1. Verfahren zur Herstellung einer Bahn (N)dieflussig- 
keitsdurchiassig ist und zur Trennung zweier RSume 

5 voneinander und zur ErmCglichung der Flussigkeits- 
strOmung von einem dieser Raume zu dem anderen 
bestimmt ist, wobei die Bahn (N) zwischen zwei 
gegensinnig rotierenden Zylindern (5, 7) durchge- 
fGhrt wird, die gegeneinander gepreBt werden, 

10 wobei einer (7) der Zylinder an seiner Oberf lache mit 
VorsprQngen (P1, P2) versehen ist, die Perforatio- 
nen in der Bahn erzeugen, wobei die Zylinder (5, 7) 
unterschiedliche Umfangsgeschwindigkeiten und 
dadurch einen entsprechenden Schlupf zwischen 

is den Oberfiachen der beiden Zylinder aufweisen, 
wobei das Verfahren 

dadurch gekennzeichnet ist, da B der mit den Vor- 
sprQngen (P1, P2) versehene Zylinder (7) mit grO- 
Berer Umfangsgeschwindigkeit als die 
20 umfangsgeschwindigkeit des glatten Zylinders (5) 
gedreht wird und daB die Bahn mit einer Geschwin- 
digkeit gefOrdert wird, die kleiner ist als die des mit 
VorsprQngen (P1, P2) versehenen Zylinders (7). 

25 2. Verfahren nach Anspruch 1 , 

dadurch gekennzeichnet, daB mindestens einer 
der Zylinder beheizt ist. 

3. Verfahren nach Anspruch 1 , 
30 dadurch gekennzeichnet, daB beide Zylinder 
beheizt sind, wobei die Oberfiachentemperaturen 
der beiden Zylinder unabhangig voneinander ein- 
stellbar sind. 

35 4. Verfahre nach einem oder meheren der vorange- 
henden Anspruche, 

dadurch gekennzeichnet, daB der durch die unter- 
schiedlichen Oberf&chengeschwindigkeiten verur- 
sachte Schlupf zwischen den beiden Zylindern 
40 zwischen 1 0 und 50 % der Umfangsgeschwindigkeit 
des langsameren Zylinders betragt. 

5. Verfahren nach Anspruch 4, 

dadurch gekennzeichnet, daB der Schlupf zwi- 
45 schen 15 und 25 % betragt. 

6. Verfahren nach Anspruch 2. 3, 4 oder 5, 
dadurch gekennzeichnet, daB der mit VorsprQngen 
versehene Zylinder eine Oberf lachentemperatur 

so zwischen 70 und 240°C hat. 

7. Verfahren nach Anspruch 2, 3, 4, 5 Oder 6, 
dadurch gekennzeichnet, daB der glatte Zylinder 
eine Oberfiachentemperatur zwischen 70 und 

55 240°C hat. 

8. Verfahren nach einem oder mehreren der vorange- 
henden Anspruche, dadurch gekennzeichnet, daB 
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die beiden Zylinder mit einem Druck zwischen 120 
und 220 kg/crr* gegeneinander gedruckt werden. 

9. Verfahren nach einem Oder mehreren der vorange- 
henden Anspruche, dadurch gekennzeichnet, daB s 
die Bahn eine Membran aus gewebten Textilfasern 
oder eine Vliesstoffmembran oder eine Membran 
aus gekrempelten Fasern ist. 

10. Verfahren nach einem oder mehreren der AnsprO- 10 
che 1 bis 8, dadurch gekennzeichnet, daBdie Bahn 
eine Kunststoffoiie ist. 

11. Verfahren nach einem oder mehreren der Anspru- 
che 1 bis 8, is 
dadurch gekennzeichnet, daft die Bahn eine Mem- 
bran aus einer Anzahl von Schichten ist, wobei jede 
Schicht aus Textilfasern oder aus Kunststoffoiie 
besteht. 

20 

12. Verfahren nach einem oder mehreren der vorange- 
henden Anspruche, 

dadurch gekennzeichnet, da 3 die Bahn in begrenz- 
ten Bereichen perforiert ist. 

25 

13. Vorrichtung zur Herstellung einer perforierten Bahn 
(N), die zum Trennen zweier Raume voneinander 
und zur ErmOglichung der FlOssigkeitsstrOmung in 
einer Richtung von einem ersten Raum in den ande- 

ren bestimmt ist, mit Mitteln zum Zufuhren der Bahn 30 
und einem Paar von gegeniaufig rotierenden, 
gegeneinandergepreBten Zylindern (5, 7), zwischen 
denen die Bahn (N) durchiauft, wobei ein erster 
Zylinder (5) glatt ist und ein zweiter Zylinder (7) Vor- 
sprOnge (P1, P2) aufweist, wobei die Vorrichtung 35 
dadurch gekennz elchnet ist, daB der die Vor- 
sprOnge (P1 , P2) ausweisende Zylinder (7) mit einer 
grOBeren Umfangsgeschwindigkeit als die 
Umfangsgeschwindigkeit des glatten Zylinders (5) 
umiauft. 40 

14. Vorrichtung nach Anspruch 13, 

dadurch gekennzeichnet, daB mindestens einer 
der beiden Zylinder Heizmrttel zum Beheizen seiner 
Oberf lache aufweist 45 

15. Vorrichtung nach Anspruch 14, 

dadurch gekennzeichnet, daB beide Zylinder mit 
Heizmitteln versehen sind, und daB die Heizmittel 
eine unabhangige Einstellung der Oberf iachentem- so 
peraturen der beiden Zylinder ermOglichen. 

16. Verfahren nach einem oder mehreren der AnsprO- 
che13bis15, 

dadurch gekennzeichnet, daB die Drfferenz zwi- ss 
schen den Umfangsgeschwindigkeiten des mit Vor- 
sprOngen versehenen Zylinders und des glatten 
Zylinders einstellbar ist. 



1 7. Vorrichtung nach einem oder mehreren der AnsprQ- 
che13bis16, 

dadurch gekennzeichnet, daB der Druck zwischen 
den beiden Zylindern einstellbar ist. 

18. Vorrichtung nach einem oder mehreren der AnsprO- 
che13bis17, 

dadurch gekennzeichnet, daB der mit den Vor- 
sprOngen (P1, P2) versehene Zylinder (7) eine 
AuBenfiache hat, die mit VorsprOngen versehene 
Bereiche und glatte Bereiche aufweist. 

19. Vorrichtung nach einem oder mehreren der AnsprO- 
che 13 bis 17, 

dadurch gekennzeichnet, daB der mit den Vor- 
sprOngen versehene Zylinder (7) Bereiche (21) mit 
hOheren VorsprOngen (23) und Bereiche (25) mit 
niedrigeren VorsprOngen (27) aufweist. 

20. Verfahren nach einem oder mehreren der AnsprO- 
che 13 bis 19, 

dadurch gekennzeichnet, daB der glatte Zylinder 
(5) eine elastisch nachgiebige zylindrische Oberf la- 
che hat, die aus einer Umhullung (5a) aus Gummi- 
material oder Textilfaser besteht. 

21 . Verfahren nach einem oder mehreren der AnsprO- 
che 13 bis 19, 

dadurch gekennzeichnet, daBdie AuBertfiache des 
glatten Zylinders (5) aus Metall ist 

22. Bahn oder folienfdrmiges Produkt (N) mit einer Viel- 
zahl von Perforationen, diedurch die Bahn durchge- 
hende Ldcher (F) bilden, wobei das bei jedem dieser 
LOcher (F) entfernte Material der Bahn oder Folie 
vom Basismaterial der Bahn teilweise abgetrennt ist 
und einen Lappen (A) bildet, der von einer Oberf la- 
che der Bahn oder Folie absteht und wobei 

das Materia] des Lappens (A) plastisch verformt 
ist, 

und das Basismaterial an demjenigen Teil des 
Umfangs des Loches, wo der Lappen mit dem 
Basismaterial zusammenhangt, dicker ist als an 
dem Teil des Lochumfangs, an dem der Lappen 
von dem Basismaterial getrennt ist 
dadurch gekennzeichnet, 
- daB der Lappen (A) uber das zugehOrige Loch 
ragt. 

23. Bahn oder folienfOrmiges Produkt nach Anspruch 
22, 

dadurch gekennzeichnet, daB es durch eine ein- 
zige Schicht aus Plastikfolie gebildet ist. 

24. Bahn- oder folienfOrmiges Produkt nach Anspruch 
22, 

gekennzeichnet durch eine mehrlagige Struktur 
mit einer Zwischenlage aus Kunststoffoiie und 
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AuGenlagen aus Fasern, oder durch eine einschich- 
tige Struktur aus gewebten oder ungewebten 
Fasern. 

25. BahnfOrmiges Material nach einem oder mehreren 
der AnsprOche 22 bis 24, 

dadurch gekennzeichnet, daB es perforierte Berei- 
che (A1) und durchgehende Bereiche (A2) aufweist. 

Revendications 

1. Procede de formage d'une bande (N) qui est per- 
meable aux liquides et congue pour s6parer deux 
environnements et laisser un liquide s'6couler dans 
un sens a partir d'un desdits environnements vers 
I'autre, selon lequel ladite bande (N) passe entre 
deux cylindres en contre-rotation (5, 7) qui sort corn- 
prim^ I'un contre I'autre, un (7) desdits cylindres 
presentant une surface pourvue de projections (P1 , 
P2) qui provoquent des perforations dans ladite 
bande, et I'autre (5) desdits cylindres etant lisse, les- 
dits cylindres (5, 7) preserrtart des vitesses p6riph6- 
riques differertes qui se traduisent par une action 
de glissement entre les surfaces des deux cylindres, 
caracterise en ce que le cylindre (7) pourvu des pro- 
jections (P1 , P2) entre en rotation avec une vitesse 
peripherique sup6rieure a la vitesse peripherique du 
cylindre lisse (5) et en ce que la bande (N) est ame- 
nde a une vitesse inf6rieure a la vitesse periph6ri- 
que dudit cylindre (7) pourvu de projections (P1, 
P2). 

2. Proc6d6 selon la revendication 1 , caract6ris6 en ce 
qu'au moins un des deux cylindres est chauffe. 

3. Procede selon la revendication 1 , caracterise en ce 
que les deux cylindres sort chauff6s, les tempera- 
tures de surface des deux cylindres pouvant §tre 
regimes independamment Tune de I'autre. 

4. Proc6d6 selon Tune quelconque ou plusieurs des 
revendications precedentes, caracterise en ce que 
le glissement entre les deux cylindres provoque par 
la difference des vitesses peripheriques est egal a 
une valeur correspondant de 1 0 a 50 % de la vitesse 
peripherique du cylindre le plus lent. 

5. Procede selon la revendication 4, caracterise en ce 
que le glissement est egal a une valeur comprise 
entre 1 Set 25%. 

6. Procede selon les revendications 2, 3, 4 ou 5, carac- 
terise en ce que le cylindre pourvu de projections 
preserte une temperature de surface comprise 
entre 70 et 240°C. 

7. Procede selon les revendications* 2, 3, 4, 5 ou 6, 
caracterise en ce que le cylindre lisse preserte une 
temperature de surface comprise entre 70 et 240°C. 



8. Procede selon Tune quelconque ou plusieurs des 
revendications precedentes, caracterise en ce que 
les deux cylindres sort comprim6s Tun contre I'autre 
avec une pression comprise entre 120 et 220 

5 kg/cm2. 

9. Procede selon Tune quelconque ou plusieurs des 
revendications precedentes, caracterise en ce que 
la bande est une membrane de f tores textiles tissees 

10 ou une membrane non tissee ou une membrane de 
f tores cardees. 

10. Procede selon Tune quelconque ou plusieurs des 
revendications 1 a 8, caracterise en ce que la bande 

75 est un film plastique. 

11. Procede selon Tune quelconque ou plusieurs des 
revendications 1 a 8, caracterise en ce que la bande 
est une membrane compos6e d'un certain nombre 

20 de couches, chaque couche se composant de fibres 
textiles ou d'un film plastique. 

12. Procede selon I'une quelconque ou plusieurs des 
revendications precedentes, caracterise en ce que 

25 la bande est perforce dans des zones limitees. 

1 3. Appareil pour fabriquer une bande perforee (N) con- 
gue pour separer deux environnements et laisser 
s'ecouler un liquide dans un sens a partir d'un pre- 

30 mier environnement vers I'autre, comprenant des 
moyens pour amener la bande, et une paire de cylin- 
dres en corrtre-rotation (5, 7), comprim6s I'un contre 
I'autre, entre lesquels passe la bande (N), un pre- 
mier cylindre (5) etant lisse et un deuxteme cylindre 

35 (7) comportant des projections (P1, P2), caracterise 
en ce que le cylindre pourvu de projections (P1 , P2) 
entre en rotation a une vitesse peripherique sup6- 
rieure a la vitesse peripherique du cylindre lisse (5). 

40 14. Appareil, selon la revendication 13, caracterise en 
ce qu'au moins un des deux cylindres comporte des 
moyens de chauffage pour chauffer sa surface. 

1 5, Appareil selon la revendication 1 4, caracterise en ce 
45 que les deux cylindres component des moyens de 
chauffage, et en ce que lesdits moyens de chauffage 
permettent de regler s6par6ment les temperatures 
de surface des deux cylindres. 

so 16. Appareil selon Tune quelconque ou plusieurs des 
revendications 1 3 a 1 5, caracterise en ce que la dif- 
ference entre les vitesses peripheriques du cylindre 
pourvu de projections et du cylindre lisse peut §tre 
regiee. 

55 

17. Appareil selon Tune quelconque ou plusieurs des 
revendications 13 a 16, caracterise en ce que la 
pression entre les deux cylindres peut etre regiee. 
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18. Appareil selon Tune quelconque ou plusieurs des 
revendications 13 k 17, caract6ris6 en ce que le 
cylindre (7) pourvu de projections (P1 , P2) pr^sente 
une surface exterieure qui comporte des zones 
pourvues de projections et de zones qui sont lisses. 5 

19. Appareil selon Tune quelconque ou plusieurs des 
revendications 13 k 17, caract6ris6 en ce que le 
cylindre (7) pourvu de projections comporte des 
zones (21) avec des projections plus hautes (23) et 10 
des zones (25) avec des projections plus basses 
(27). 

20. Appareil selon Tune quelconque ou plusieurs des 
revendications 13 k 19, caract6ris6 en ce que le is 
cylindre lisse (5) comporte une surface cylindrique 
6lastique se composant d'un rev§tement (5A) d'un 
mat6riau de caoutchouc ou d'une fibre textile. 

21. Appareil selon Tune quelconque ou plusieurs des 20 
revendications 13 & 19, caract£ris£ en ceque la sur- 
face exterieure du cylindre lisse (5) est r£alis6e en 
m6tal. 

22. Bande ou film (N) comportant une plurality de per- 25 
forations fbrmant des trous (F) traversant ladite 
bande, le materiau de la bande ou du film, qui a §t6 
retire au niveau de chacun desdits trous (F) gtant 
parti eilement d6tach6 du materiau de base de ladite 
bande et fbrmant un toron (A) s'6tendant k partir 30 
d'une surface de ladite bande ou film, et 

le materiau dudrt toron (A) 6tant plastiquement 
deform 6, 

et le matgriau de base 6tant plus 6pais au 35 
niveau de la parte du p6rim6tre du trou ou ledit 
toron est reli6 audit mat6riau de base que dans 
la partie du p6rimfctre ou le toron est d6tach6 
dudit materiau de base; 

caract6ris6 en ce que 40 
le toron (A) se projette sur I e trou correspondant 
(F). 

23. Bande ou film selon la revendication 22, caract6- 
ris£(e) en ce qu'elle/il est fbrm6(e) par une seule 45 
couche de film plastique. 

24. Bande ou film selon la revendication 22, caractt- 
ris£(e) par une structure multicouches, comprenant 
une couche de film plastique interm&jiaire et des so 
couches extgrieures compos6es de fibres, ou une 
structure monocouche de fibres tissues ou non tis- 
sues. 

25. Mat&iau de bande selon Tune quelconque ou plu- ss 
sieurs des revendications 22 k 24, caract6ris6 en ce 
qui! comporte des zones perfor6es (A1) et des 
zones non rompues (A2). 
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